tract, travels in the lateral column.
Both of them terminate in the medulla oblongata. YAMAMOTO et al (1956) recorded impulses responding to the filling of the urinary bladder from the surface of the middle of the dorsal column at the level of the upper cervix. KAMIKAWA et al (1962) recorded action potentials in the lateral column at the lumbar level associated with the change of intravesical pressure. TOKU-NAGA (1956) , with electrical stimulation, certified the existence of the vesicocontractor area in the lateral nuclei of the medulla oblongata and the vesicodilatator area in the dorsomedial part of the reticular formation of the medulla. KAMIKAWA et al (1959 KAMIKAWA et al ( , 1962 also succeeded in recording the action potentials, which corresponded to the filling of the urinary bladder, in both the vesicodilatator and vesicoconstrictor areas of the medulla. BARRINGTON experimentally confirmed in the cat that the bilateral lesions in the medial part of the mesencephalic trigeminal nucleus at the level of rostral pons make it impossible to urinate sufficiently and that the bilateral lesions of the ventrolateral portion of the central gray at the level of the lower midbrain cause loss of the filling-sensation of the urinary bladder. YAMA- MOTO (1962) anatomically clarified the fiber connections, which Barrington pointed out, from these two locations using the Marchi stain technique that the ascending fibers connect to the midbrain and to the thalamus via the tegmental bundle of Forel's and that the descending ones connect, not only to the vesicoconstrictor and vesicodilatator centers of the medulla, but also directly to the center of vesical movements at the sacral cord, partly joining to the lateral reticulospinal tract. IKEDA (1962) recorded evoked potentials from these fibers by stimulation of the central cut end of the pelvic nerve, which originate from the terminal of the spinobulbar tract and join the tegmental bundle of Forel's.
The present study was attempted to record the action potentials in the tegmental bundle of Forel's which correspond to the physiologic movements of the urinary bladder. 
METHOD

RESULTS
After injection of the 20-30 cc warm saline into the urinary bladder , spontaneous rhythmical movements of the bladder occurred with a cycle of 17-44 sec irrespective of the respiratory movements , and the changes of intravesical pressure ranging from 3 to 7 cm H2O were produced . Then, the recording electrode was inserted at random in the pons and the rostral part of the medulla.
The spike discharges observed are classified as follows: 1) irregular spike discharges irrespective of the movements of the urinary bladder and respiration 2) spike discharges corresponding to the respiratory movements b) increase of the discharge frequency corresponding to the decrement of intravesical pressure.
25 points were grouped in this category. The discharges gradually increased with the decrement of the intravesical pressure, kept firing during the low pressure and decreased with a rise in the intravesical pressure (FIG. 2) . (B) spike discharges corresponding to the isovolumetric contraction of the urinary bladder When the spike discharges corresponding to the spontaneous change of the intravesical pressure were obtained, the three way-stopcock was closed to produce "isovolumetric" contraction and the change of the discharge frequencies was observed. There were two different types of responses. a) Change of the discharge frequencies associated with the spontaneous contraction of the urinary bladder was still observed even in the isovolumetric contraction (9 points).
b) The frequency change observed in the spontaneous contraction disappeared at the time of the isovolumetric contraction (2 points).
(C) spike discharges corresponding to the passive change of the intravesical pressure
The intravesical pressure was passively changed by in jecting or withdrawing warm saline drop by drop. The same results as were obtained in the spontaneous change were seen in the passive change.
45 points were histologically investigated: at 24 points the increase of the discharge frequency corresponded to the increment of intravesical pressure, and at 21 points the increase of the discharge frequency corresponded to the decrement of intravesical pressure. Histologically the dorsal view shows that these points are mostly located along the midline and sulcus limitans from the upper part of the medulla to the rostral part of the pons (FIG. 3) . On the frontal section , most of them are located in the dorsolateral part of the reticular formation of the medulla and the tegmentum of the pons, and the dorsal part of the raphe close to the central gray (FIG. 3) . These anatomical localizations are consistent with the pathway of the tegmental bundle of Forel's.
There is no significant difference in the histological location between the increase of the discharge frequency during the increment of intravesical pressure and that during the decrement of it. DISCUSSION STELLA (1934) clarified the existence of the receptor in the urinary bladder of the frog which responds to the movement of the bladder wall. The impulses recorded from the pelvic nerve increased concomitantly with the passive distension of the urinary bladder and, moreover, the tension of the strip which composed the bladder wall increased the frequencies of the spike discharges.
EVANS (1936) insisted that the afferent impulses of the urinary bladder in the cat originated from the stretch receptor in the bladder wall because the impulses recorded from the pelvic nerve were observed with the increment of intravesical pressure and they disappeared with the abrupt decrement of the pressure.
TALAAT (1937) f ound that there were two sensory end organs in the dog, one of which responded to the contraction of the urinary bladder and the other responded to the dilatation, and that the speed of response was faster in the former than in the latter.
KAMIKAWA (1959) also recorded two types of responses in the medulla of the cat one of them increased the spike discharges and the other decreased them in relation to filling of the urinary bladder. MATSUO (1959) obtained the same result as KAMIKAWA did in the lumbar cord. In the present study, two types of responses were observed in the spike discharges related to the vesical movement in the pontine area.
These observations confirm that two different types of responses exist and travel through the spinal cord at least up to the pontine level. IGGO (1954 IGGO ( , 1955 recorded the impulses from the pelvic nerve of the cat which responded not only to the passive distension, but also to the active contraction of the urinary bladder and thus concluded that the receptor of the urinary bladder was the tension receptor which was "in series" with the muscle fiber. In the present experiment also the increment of spike discharges corresponding not only to the isovolumetric contraction of the urinary bladder, but also to the passive distension was observed. This fact implies that the receptor is "in series" with the muscle fiber of the urinary bladder as IGGO mentioned.
Additionally, the fact that the discharge frequencies increased in the spontaneous contraction and decreased in the isovolumetric contraction suggests that the receptor is considered to work as a volume receptor, or to be "in parallel" with the muscle fiber. YAMAMOTO (1962) clarified centrifugal and centripetal fiber connections from the contraction center of urinary bladder in the pons of the cat with the Marchi stain, which is described by BARRINGTON . According to him, the descending fibers end in the ipsi-and contra-lateral vesicoconstrictor and vesicodilatator center in the medulla and, additionally , a part of them directly get to the spinal cord at the level of sacrum together with the lateral reticulospinal tract.
On the other hand, the ascending fibers connect to the mesencephalic vesicoconstrictor center and after that, terminate in the mesencephalic central gray and ventrolateral nucleus of the thalamus. These anatomical pathways are consistent with the locations from which the action potentials were recorded in relation to the intravesical pressure.
On the basis of these findings, it is proved that the afferent fibers corresponding to the intravesical sensation mediate the tegmental bundle of Forel's. According to MELLANBY (1939) , the amplitude and regularity of rhythmic activity of the urinary bladder greatly depend upon the kind of anesthetics and the depth of anesthesia.
In this study the antesthesia was discontinued after decerebration and the experiment started after the drug effect completely expired. So the drug effect on the urinary bladder activity are out of the question here. Microelectrode studies On sensory afferents in the posterior funiculus of cat. Japan. J. Physiol. 6: 68-85, 1956 . YAMAMOTO, H. Experimental studies on the fiber connections of the pontine micturition facilitatory area in the cat. Osaka Daigaku Igaku Zasshi. 14: [247] [248] [249] [250] [251] [252] [253] [254] [255] [256] [257] [258] [259] [260] [261] [262] [263] 1962 
